Limited proteolysis of lactate dehydrogenase from porcine heart with trypsin: characterization and reactivation of the fragments.
The ternary complex formed by native lactate dehydrogenase (LDH) from porcine heart, NAD+ and sulfite, was digested with trypsin over a period of 12-16 h3. After removal of the ligands and residual native lactate dehydrogenase by ion exchange chromatography dimers were obtained which were almost inactive. The dimers were lacking a hexapeptide at the N-terminus; however, the secondary structure was the same as that of native lactate dehydrogenase. The circular dichroism spectra showed a dependence on temperature which suggested an equilibrium of two different structural states. The reaction of antibodies against native porcine heart LDH with the dimers restored the catalytic activity, and subsequently the dimers behaved similarly to the native enzyme. Addition of 1 M phosphate or NAD-sulfite to the dimers restored 80-90% of the catalytic activity. It could be demonstrated that the behavior of the reactivated dimers, in contrast to that of the inactive dimers, was similar to the behavior of native lactate dehydrogenase. For instance, ultracentrifugal analysis showed that dimers reactivated with NAD-SO3- were associated to give tetramers. The reaction of antibodies against native LDH with the dimers reactivated with NAD-SO3- demonstrated that the native LDH and the dimers have the same surface determinants.